Conformational heterogeneity of cytochrome P450 3A4 revealed by high pressure spectroscopy.
We applied hydrostatic pressure perturbation to study substrate-induced transitions in human cytochrome P450 3A4 (CYP3A4) with bromocriptine (BCT) as a substrate. The barotropic behavior of the purified enzyme in solution was compared with that observed in recombinant microsomes of Saccharomyces cerevisiae coexpressing CYP3A4, cytochrome b(5), (b(5)) and NADPH-cytochrome P450 reductase (CPR). Important barotropic heterogeneity of CYP3A4 was detected in both cases. Only about 70% of CYP3A4 in solution and about 50% of the microsomal enzyme were susceptible to a pressure-induced P450-->P420 transition. The results suggest that both in solution and in the membrane CYP3A4 is represented by two conformers with different positions of spin equilibrium and different barotropic properties. No interconversion between these conformers was observed within the time frame of the experiment. Importantly, a pressure-induced spin shift, which is characteristic of all cytochromes P450 studied to date, was detected in CYP3A4 in solution only; the P450-->P420 transition was the sole pressure-induced process detected in microsomes. This fact suggests unusual stabilization of the high-spin state of CYP3A4, which is assumed to reflect decreased water accessibility of the heme moiety due to specific interactions of the hemoprotein with the protein partners (b(5) and CPR) and/or membrane lipids.